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Motivation

e Our current understanding of divertor physics indicates that at least
partial detachment will be a necessary condition for operation of future
fusion power devices such as ITER, DEMO and beyond.

e The transition to detachment is actively studied theoretically and
experimentally.

e In recent years a divertor operation regime with complete
detachment was achieved in ASDEX Upgrade with tungsten walls and
nitrogen seeding [1-3], and a modeling with the SOLPS5.0 transport
code reproduced the main features of these experiments [4].

e In the present work the modeling similar to [4] is performed by
SOLPS-ITER code [5,6] with a focus on the analysis of the effect of
drifts and currents on divertor coolina and on nitroaen distribution.
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Modeling setup

« Drifts and currents are fully turned on.
n « Fit transport coefficients so that calculated profiles
match experimental ones with reasonable accuracy,
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Fig. 2. Anomalous transport coefficients in
equatorial midplane. In the divertor they are
D, xo xd = [8.0, 9.6, 4.0] m’/s, Vjues = 0.

« Fig.1. Computational domain.
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see Fig. 2. Core T,, T; and n, are prescribed.

In the succeeding calculations:

v Prescribe core D flux (8-10% s™) due to NBI;

v'Use calculated (on previous step) heat fluxes to
prescribe the power in electron and ion channels
([9e 9] = [3.2, 1.8] MW);

v'Keep anomalous transport coefficients unchanged;

v'Vary only the nitrogen seeding rate from
2.10" at/s™ up to 5-10% at/s™.

Modeling results (whole series)
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Modeling results, seeding 8-10'® at/s (*high recycling at outer target’)

For nitrogen friction force almost balances thermal force:
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There are 2 limiting cases in electron parallel force balance
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